Oxytocin gene expression and action in bovine preovulatory follicles.
We have studied oxytocin (OT) gene expression, secretion, and action in bovine preovulatory follicles during the follicular phase of the estrous cycle. OT is secreted in vitro by follicular granulosa cells, but not by theca cells. Both OT content of granulosa cells and their ability to secrete OT in culture increased dramatically when follicles were obtained after the gonadotropin surge (LH surge) that triggers ovulation. These changes were correlated with increased levels of messenger RNA (mRNA) for OT in granulosa cells obtained after vs. before the LH surge. When granulosa cells were obtained before the surge, both OT secretion and OT mRNA levels increased with time in culture, and the increases were greatly enhanced in the presence of LH. Estradiol, at concentrations found in follicular fluid of preovulatory follicles before the LH surge, inhibited OT secretion in vitro, whereas concentrations found in follicular fluid after the LH surge were not inhibitory. Progesterone, at physiological concentrations, stimulated OT secretion in vitro. We have shown previously that OT increases progesterone secretion by granulosa cells obtained before the LH surge. Taken together these results show that, during the follicular phase in cattle, OT secretion and gene expression are coordinately regulated and suggest that they are regulated by both gonadotropins and intrafollicular steroids. Increases in OT after the LH surge may play a role in the follicular/luteal phase shift in steroidogenesis from estradiol/androgen to progesterone.